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Cong trinh nay dwoe hoan thanh tai Bé mdn Co hoc
K&t céiin Truong dal hoe Xay dieng Ha-Noi

Nhiing ngudi nhin xét ludn éan ;
1. Ti¢n s todn 1y Nguyén-viin-Dao
2, Pho tién s khoa hoc k§ thuit Nguyén-pin-Bio
Co gquan nhin xét;
Phong Co hoc Vién Khoa hoe Viét-Nam
Ban tom it noi dung ludn an di duge gl di
Ngay. . . ..thang. . . .. nam 1977.
Thoi gian bio vé ludn 4n trwde hoi dong chiim lnan

an nha nwée. . . .gio, .. .ngay. .. .thang. .. .nim 197, .

Co thé tim doc ludn 4n tai:
1. Thuwr vién Truwong dai hoe Xay dung

2. Phong thi nghiém cong trinh Truong dai hoe Xay
dung o nha Cy trong khu vye Trwong dai hoe Bach khoa .
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xﬂ thé hién nay trén thé giod vh nhit la & nudc ta
sau chi€n tranh, ngay cang chil trong xay dung ciac cong
trinh cao. O Lién X0, trong k& hoach 5 ndm lan thir 10
(1976 —- 1980) dang xay dyng thém nhiéu nha & voi sb
lrong ting t5i wu vé kinh t€ va titn nghi (k& Judn rat
ra tir 1y thuy&t va thuc 1€ xdy dung cia nude ban) 14 tir
9 — 16 ting, mot s8 treong hop lén toi 20 — 30 ting. Quy
pham clia Lien X6 cling quy dinh ddi vori cdc nha cao tir
10 ting trd lén, phai ké dén tac dung cta ap Iwe mach
dong van tge gio. Hién nay d0i voi cde cong trinh cao,
chii yéu vin st dung cich tinh theo qnan diém tinh, trong
do co’ké dén tac dung ddng clia tdi trong gio dwdi hinh
thite may Hodc hinh thire khae. Céc cach tinh trén chua
phin dnh duge sat sy lam viée cha cong trinh cao dudi
lac dung cha gi6, mang tinh chit ngdu nhien rd rét.
Trong kbi do, 1§ thuy8t x4c sulit v théng ké toan hoc,
diic biét 4 I3 thuy8t cac qua trinh nghu nhién, di va dang
thim nhap manh mé vho moinganh khoa hoc va k§ thuat:
=vo tuy€n dién, théng tin, didu khién ty dong vat 1y hoc,
co hoe, sinh vathoce... Mot loat cac nganh moi dwge hinb
thanh nhu vat Iy théng ke, sinh hoc théng ké... lrong
Iinh vie co hoe k&t ciiu cling hinbh thanh mot phiin mai:
cor hoc ki citu (CHKC) thdng ké bao gém cdc
phirong phiap dong luc thing ké (PFTK) valy thuyét
vé do tin cdy cac cong trinh. ‘rong phin moi
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nity, cac chuyen gia v CHKC trén tht gioi da bhé nhidu
cong swe dé xay dyng bt cac khai ni¢m, dinh nghia,
dtn cac phwong phip nghién ciru vé miit Iy thuyet, Dén
nay, cac khal ni¢m co ban, eling nhw céc plurong phap
nghi¢n ¢du co ban da duoec hinh thinh vh rgdy cang
duge o sung, plat trién voitde do nhanh, Tuy nhién,
viee chuvén cic kit qua nghién ctu 1y thuvét do vao
thue t& tinh toan va thigt k& cong trink hdy con it,

*N¢i dung ban luan viin nay duge xdy dyng teen oo s
vin dung cac thanh {uun hién c6 vé CHEC thdry ke dé
gidl quy&t trong ddi hoan chinh (vé mue tiéu nghién civy :
din dén k&t qui cudi eling ¢o the siv dungirongtinhiodn
thidt k& thue 18) mol 16p hai toan thiwong glip trong thue
t& xay dung co ban: tinh cdc cong trinh czo chiu tac
dung dong efia ap lue gio. '

Sor dd tinli:coi 13 trong 14 qua trink nglu nhien dinig
vt chudéin, k&t ciiu la he thanh true giao (baitoan phfmkgl)-
s dd chueg cho rae loal cong trinh cao dang thép, irt,
kbung nhit cao tAng.

Bai todn nay duwge chon xufit phat (v suy nghi ve thue
(& nroe ta, voinhu clu trong twromg lai st diroe x4y dung
nhigu cong trinh cao (thip, tru — vo tuyén dién, vatuy&n
truytn hinh, tai dién vwet sdong, A Ong Lhdi khi.; nba
nhign tdng, tweng dai k§ niém dang thap...), nhu nght
guyd dai hot 1En tha IV ez Bang Cong San Viét Nam
d4 ehi £d: ¢« Tdng nhanh nidng lwe x4y dung co bin; diy
manh c¢dng tac khoa hoc, k§ thudl chufin bi vé& moi miit
d¢ teién khai xay dung lon-trong nhitng k&€ hogch dal
han saunay » (Trich Bao cdo chini tri eaa BOCHTU Dang
lai Pai hoi IV. Nha xadt bin Sw Thit Ia-Noi — 1977 ;



trang 72). Nuwdc la i nuode ¢ ven lnul, ¢ nhita gio
biio, nen viée nghién ciru tac dung clia gio (mot logi tai
trong ngang)Ién cong trinh— nhit la cong rinh cao {cong
trinh cang cao, tAi trong ngang eo &nh hudng cang
lon dén kuh thirdre, do vy, dén khdi luong vat ligwxiy
dyng cong trmh) la ciin thiét, 48 dim bio kha mmg tam
viée lau bén clia cong trinh, ddng thoi eling md ra irién
vong dem lai hién qud kinh 1¢ trong viée xay dung cac
cong trinh do. Hiénnay, & ta chwa co &y du cdc ai liéy
thdng ke ¢ gio & phue vu cho vide Linh lodn cony irinh
cao theo m6 hinh sac suiit. Tai litn do dac khi twong
clla cac nuwdce ngoai cho thdy cothé col 1Al trony gio tren
eHng trinh cao A qua trinh ng'm nhien dirng va phan
phdi chudn. Chiie chiin dp luc gio & nude ta ¢ nhirng
dic diémrieng hiél, khacvoi moinwoce; iny nhién, trong
digu kién hidnnay con thida thdn vé tailiéu, cae ki qua
thdng ké cha cac nwde khae cling [a cdce tal Héu cin
thigi d& tham khio trong khi nghidn et tinh toin cong
trinh. '

Ban tuan vin nay gdm 6 chuong.

Chuong ¥ — l& ;)h“"ln l?\mn‘ guan tom tiE vE gua trinh
phat triénva eds thiml fyu cha the giei vé st dung cic
phwong phip cia ly thuyét xac sufit v thing ké todn-
hoe vao linh vye tinh todn cong irinh, Iumg do, codigm
qua cac thanh tuu khoa hoc ndi tigng ena vién s7 thong
Lm VHLKH Lién-X0o V.V, Baldchin, elia'cac gido su tién

7 AR, Rzanhixun N.X, Xtreletxki, A.P, 1\111h1xu'n, AA
Triras (Lién-Xo), W.Weibull, A.LTohnson. J.W. Miles,
(. A.coruell, Dean C.Karnopp, Stephen H. Crandall,
JAlizewski.. vé cac vin d¢ chung cia CHEC thong ke,



ciing nhir cée vin dé eu thé nhw th‘o’ng ké vé b én, pha
hoai méi, dano dong ng yAa nhién clla cong tl'mh dotin
ciy cha két cllm...

(y Vie: Nam, ¢o céc cong trinh nghién ciu cua pht’)~
ticn s¥ KHET Nguyén viin Tu}en (6n dinh clia k¥t cfiu
co ké tol sy sailéch né,au nhicn v& so d6 hinh hoc va hé
56 nn), cha pho ti¥n si KHKT Nguyén van Bao (p! 16
ciia song bidn va dnh hwedng cha né dén cae cong trinh
cing, &n dink dong ngda nhién cha d¢ chiin song),...

Sau 4o, co néu mo hinh tong quat ciia bal todn CHEG
thfng k¢, cting voi cde pliwong phap co bin cda deng lye
thdng ke eling nhw 1 thuyét lin cdy ciia eong trinh.

‘Chwong II — Néu nhitng co s0 deé chon vi lap bai toan
dirgre nghién cten trong bin ludn vin. Md déa chwong, dit |
difm qua coe thanh fwu nghién ctu vé tac dung cda gio
lén comy (rinh cia cac the gid B.G.Korenhep, L.M.Rez
nhicép, V.X. evizdde, GV Parkinson, G. Cruton, M.IL
Kuzakevieh, .1 Kazakevich, VXK. Eguplp....; trong do
diic biet nhéu wanh d&n cac két qua nghien ein anh
hurdng elia gio theo quan diém (h8ng ke lén ce cong
irinh cuo c¢ha M., Barstein vid A.G. Davenporl. Ve
phwong phap ma tan chuyén tiép — cong cn chi y&u
duoc chon ding dé xéc dinh cac ham chnyén phin luc
trong qua trinh giai bai todn — dit diém qua ecac tai li¢gu
eiia KK, Ponomarép, V.A. Ivovich, D.M. Gery valA.
Calgaro, R.Kersten. Bai toan duge chon: « Xde dinh dg
tin cay cita cong trinh dang hé thanh phéing irwe giao,
chiu lac dung déng cia i !Jonq H(](Ill nhién dung va
chudin, néim {rong mii phéing ctiee hé ». O day cling néo ra
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cac gin thidt ban ddn, ahiam han chd bal teda ireng
Khuon khd cha hd tuyén tinh dimg, ¢d thé chip nhan
dwge trong tnh toan thge té. Cac plm'ong, phip eo ban
duoe chou st dung trong qua trinh gifi haitoan: phuouﬂ
phap dong lwe thdng ke — phuong phép p]mn tich phdena
Iy thuyét twong quan, phuong phip clia 1y thuyét Lin
cay — phuong phap clia vién sithongtin V.V, Bolochin,
két hop voi ly Hm}éi ¢ chdi» clia cde qua irinh ngiu

nhien, phu'ormf phap cha CHEC — phuong phap ma tran
chuyen tu‘p Khildp battodn, co ké Anh hiwdng cta ma sit
trong d&n dao dong ngia nhién theo phmma phip cha
uido su tign s Lien-Xo E.X. Xorokin, Péticn cho videlinh
toan sau nay, da duoa ra hai loal edlu Mien co ban. Cice
hé thanh trge giao dwoe col la tap hop efia edce cfin kign
nay. Cudi chuong, da Lhig }JI) phuwong lrinh co ban
mo ta dao dong ngau nhién clia hé, lrong do ¢o k& anh
hudng eha loe doe (do @i-trong tinh) dén wmdmen, vi
ké anh hudng eha bidn dang oot dén chuvén vi:

dr. EXT
I‘.i}".i = (1 *‘" i\)j) }‘:i] —6——}3— "1'- (1 i- i\)j) }‘:J -6-- '\'] 1—
Tooxt dx?
: 8y y by ‘
4oomy — my R e e ¥ 1)
Toare Wi e (
=1
Chwong 111 — Nghién ciu cach tinh 1Bng quat dé xic

dinh cae dac trrng xae sudt efia qud trinh ra (che yén vi,
n6i Iye) ciia hé. Phwong phap chi yiula dya vao 1y
thuyét Lrong quan dé xét trre GEp tren ‘phreong trinh
dac ham rieng (1), Noi dung chinh tap trung vho viée
xay dgng cae ham chuyén phan e, Nhén bt dije digm
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vO mil k&t cfiu: he co dang ¢ daty kéo dai, dwoe 18p lai
nhigu 1in mot cach don diéu mdt bd phan cua hé; bd
phin nay a6i voi mdi ciiu kién co- bin goi la mét phin
fr (gbm mol doan lién tue — nhip, v mot diém gidn
doan), 481 voi he thanh trive giao got 1a mot siéu phdn uk
(gdm mét tap hop doan lién tuc — siéa nhip, va mot
dwong gidn doan). Trén co s& nhén xét nay, di chon
thuat toan thich hop clia phrong phip ma trin chuyln
tigp dé xéc dinh cic ham chayén. Dang tdng quat cia ma '
fran ham chuyén phan loe (chuyén vi, noilirc) ena he
thanh trye giao dd lap duge:

x # ®o% * % % .
O, (lw) = 2y =Ll + TiBy + Bp (2
i b
(1=1n)

Cdc ma tdn chuyén ti€p cia siéu phin i (i; = a’i‘;’\j)
duge =iy dwng trong trutrng hop tong quat: lidn két
nat mim. Kt qud nay ddn dén céc trudng hop riéng:
lien k€ nat eing, lien két kbop, khung Iéch tang. Ma

” R ‘e * A
tran chayén tiép cha dwong gian doan (lj) la ma trén
ba dwong chéo khdi, ma trin chuyén iiép ctia siéu nhip

(;{j)lz‘l ma tran deong chéo khdi. Thaat todn dan d&n hé
phwong trinh dai b tuyén tinh voi s& an Ia 2(n + 1),
khi tinh khung cé n nhip vi s0 ting bit ky. Gac ham
chuy®n (2) la cac ham chuyén tinh theo E.X. Xorokin.
Do phuwong trinh (1) chi chira cac dao ham béc chin
{heo bi#n ¢, nén cac ham (2) khong con ¢hwa s8 o i
trony tich (iw), ma chi con chiva cac tich fv. O day, dd
st dung ham chuyén tinh todn, co6 gia tri biing mo dun
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clia htm chuyér (2) tinh theo Xorokin. Trong cac phép
tinh tic'p theo d& xac dinh cde déic trwng xdc sulit cha
qua trinh ra, d8 st dung cac him chuyén tinh toan nay,

Chwong IV — Xaydwng cach tinh thuee hanh d& gidi
bai toan déng luc th(‘ing' ke duoc thuan tién hon, Cach
tinh nay dya trén co s& bidu didn nghiém cla phwong
trinh (1) duoi dang chudi cic ham rieng:

yx,t) == T v 1, (1), (3)

Dang nghiém nay cho phep chuyén bii toan (1) thanh
hai bai toan: bai toan thir nhit — bai toan bo thudn
nhilt(baitodn xac dinh cac hamrieng va cactririengiwong
wrag), bal toan thi haj — bai toan xae dinh céc toa do
suy rong c&a dao dong nglu nhién. DA st dung thuét
loan ctia phuong phap ma tran chayén ti€p & treén de
gifii bai todn thir nhit. Bai todn thd hai cé dang nhw
voi baltoan cia hé mot bac ty do ldp theo gia thiét
phuc ('ua Xorokin, voi biu thwe hiun chuyén ¢o sin
kha don gidn. Ma tran ham chuyén phin lyc tinh theo
Xorokin cé dang suy tir (3)

b, (o) = Ly =% T @ (0 ()
1 =i )

Tir cac cong thire tdng quat d& xac dinh céc dic trang
xac suit & chwong I, di 14p cac cong thire cu the d&
tinh cacma trin mat do phd, phlrono saiva ky vong toan
clia chuyén vi va ndi lye tai moi diém cha hé. Cac edbng
théeay cho phép tinh lmnd sO kha thuén tien. Do st

Y



duang nghiém dang (8) néntink chit* « b loc» chia hé dao
dong nghu nhién — cho di. qua chit yéu cdc i sd lan
¢in thn s8dao dong rieng — dwge thé hién rd qua ham
chuyén phitn lwe () vi & cac die (rung xdc suit: clia

quit trinh ra.

Chu()'n;: V — 3¢ cap dén viin dé xae dinh d9 tin cay
cha hé chin tai trong ngaun nhién dung va chuln, dlra
tren phuong phap say dung khong gian chiit lwong v
miit gigi ban cha V.V, ‘Bolochin, trorg dé siv dang 1‘()11g-
il 1% thuyt chdi clia cace qua trinh nghu nhién, DA dua
ra hai mil gioi han dwa theo hal trang thai gioi han{co y
ngbia val I khie nhau): Trang thai gioi ban thir nhiit

- ¥6 4o bén, do evrng cha cong lrinh, xac dinh mién
t.im phép Qp, midt gloi han Gy thudée khong gian chit
lwgng ¥V, trang thai gioi han thir hai — vé do rung han
¢chi do ditu kién sinh hoat, lao dong cla con ngudi,
digu kien hoat dong binh thuorg cia cae thiét b méy
mee e tren cong trinh, xdac dinh mign cho phép Q, va
mat gioi han G, < V. Bé danh gia khi ning lam vise (do
tin cay) ela he¢, di sk dung hai phwong phap: (1) — tir
mire cho phép clia cae chi tiéu chiil luong twong wng
voi teng micn, tim xac sufit vool khoi mit giol han ela
cde veelo ehiil Luong (v); tie do xac dinh do tin cdy, mie
tin edy vir xdcsudl tir chditinh toan ena todn he, khi niing
lam viée chia cong trinh duge dinh gid qua bt ¢ing.
thire doi chifu gitta xac suft tir chdi tinh todn vél X4c
suiit Lir chidi Liéu chulin:

0 == 1 P JVIELH »VzGGl} = 1-—Pe Poy <L[Q. ()
(.Z,) -- tir 88 chudin quy dinh ndo 46 u, x4c dinh trang thai
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tinh toan twong Orng vol cde midn chits luong cla hé ; Kiae

. 5 ' Y > I LN N A r ER )
nang lam vice eda he dwge kidm ira theo bit dang ihie:
Iy = <I> -t w0, (4] ()

Chwong VI — Van dung cée k&l quia & trén d¢ xay
dung cdeh tinh ede edng trink cao theo mo hinh xac sull,
trén eo sé ol 1Al irong gid li qua Lrinh ngiu nhien dimg
v chufin, Cée kifn nghi ve cdeh tinh duoe thié bhién qua
moi hai toan cu thdé: Tinh cong brinh tri vo luyén dien
cao 20.L530m dii & vimg Maiscova. Cong ivinh nay di dugce
tinh lofin diy du theo quy puom, trong tai licu chuyen
khio: « Nguyen Iy iinh todn inap iry vo tuyén dién » cha
paotiEn s KLHKT Ngayén-vitn-Yen (Bo mcén cong trinh
Thép, DLX.D). Phin bd sung vé s& licu gio, dd st dung
cic ¢ong tlitre ture nghiém vé phd ning luong cllamach
dong van tde gio theo MUF. Bastein va A.G. Davenpori.
Pay la rrwang hop ridng ctia hé thanh irwc giao — he €0
dang mol ¢fiu kién co ban. Phian lon cae cong thue da
thi8t lap & ede chirong irén duwoe ap dung biing s8 qua
bid todn nay. BE gifi bai todn, di lap chuong trinh «6ng
(ucét theo ngon nglr Algol-60 va ngdn ngl may (hon 36060
1¢nh). Qua tfrinh tinh todn, chi y&€u thye hién irén cde
may MINSK.—22 va MINSK — 32, Cae kit qua chinh
thu dwoe: .

— Cde Lliin s8 (diun) eha dao dong rieng viveac thonyg
sO (:l.myén vi, n¢i e teong vrng ; )

— Puwong saiva chufin efia chuyén vi va ndi hee eda
h; :

— i vong toan cha chuyén vivd noi lye;

e (3id trt tinh Lodn e chuyén viva nol lwe:

It



f\éi. (e do hoi tu ena chudi cic ham rieng dé& linh
ma tran mat do va ma tran phweong sai ctia phéan e ;
— Tinh gid tri ham phé niing lweng.clia mach dong
van ibe gié va cfia chuyén vi tai wot didm dée trung cha
1. '

— Phuaonyg sai va chudin cia céc dde trung vé do rung
ciia hé.

Duyatrén cac k8t qui thu dwgee tir MTDT, di tién hanh
danh gid kha nang lam vice clia he *heo hai phl](‘)’ﬂ phi{p
nhur di xay dung & chwong V. O day, liy s chuln
u,=2,5 (theo quy pham). Cae gia tri tinh tean chia
chuyén vi v noi lire theo phirong phap CHEC théng
ke vol phé gio eda Barstein va Duvenport sai léch nhau
khong qud 39, va déunhd hon so voi két qua iinh theo
(uy pham khodng 10 - 309%. Cudi ci.wnng, did néu nhitng
nhéan xét ba ich raf ra gqua bai toan gidi biing s& & trén,

-

KET LUIN

1. Luin &n di stt dang hai cach tinh him chu yén,
trong do déu dung gia tlnét phtre v& ma sat noi cia EX.
Xorokin voi cac chit o cdn thigt dén dic didm «dang p]mc»
elia gid thidt. Cach tinh thiv nhilt (chwong i) cho k& gui
chinh x4ac va idng qudt ¢ach tinh thi hal {(chrong IV)
cho k&t qui gan dung, st dung d& tinh béng s8 rat thuan
tién, nén ¢o6 ¥ nghia thyece hanh vd rét. Tr ong cach tinh
nay, tée d¢ ol ty cha chudi (@8 tinh mat ¢ phé, phuong
sai clia pban lwe) la kba nhanh, khi ham pl hé ctia tai

trong ¢o d4i hep va phd céc tin sb dao dong riéng cua
L¢ di thua.
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2. 'Tren cor s mo ronyg cac khai nicm vé side p
trong ephuwong phap phin t hivu hans vio phueng
phap matran chuyén Liép, va nhan dang ket cliu be thanra
trwe gino, dﬁ c.in_m sidn pain 1 thich !m'p, eho p'-} PNy
dung tudl foan tdng quit dé xae dinr ham chuyén phan
Tire, cling nhuw xéc dmh “.uy-n vi vA ndi lyce ndi ehuny
cun he thanh rire giao, ¢o L& i bidn dang doe caa ehe
Thanh ngang.

3. Thudt todan ren edin phuong phitp ma tran chuyen
Lidp co th sl dung cho mél 1p khd réng cac bai luan
CHEC - 18t cau hé thanh trire gino dang kinng nhién
ting nhidu ning ¢6 nut 1a lidn k& cimg, mém hede kbiogp.
co lech Hing hoite khong, nit ¢6 chuyén vi ngang hody
khong; he thanh dang eftu kicn co han (nha Kél clu
thap, tig) la lrtré}'ug hop riéng cha thuat roan; bai todn
xét ¢6 thé la duo dong cwdng hie, dao dong rieng
hodce tinh.

h. Thudl lodn ¢ cde rr Vidm : 16ng quat, don gian (d8
lap chwong trinh trén MTBT), s6 dn ph%i gidi it hon
s0 vOi cac phwong ph:’lp chinh xéde khac ela CHEC, 1@l
kig¢m bo nhao.

Ter licn hé d6 thi gifta cie ham phd ning hirong
Lefia quatriah viio va ra, cho phép phan doan kha ning
lam viée eita bé, G8 co the dicu chinh ¢ cing e Iié, e

A dds dinh eda ham mit do phu dot voi gua L;mh PN
cho hé le viée ¢d hicn qum nh#t.

Uir tinh toan bing st & chwong VI, eling nhw qtan
sal dwoe tir thye 18 cho thily ciin phii et d&n eqe dicn
Eien han chd rang dong doi pol ciac cony rinh chin i



jrong ngéu nhién (Anh hwdng dén tién nghi sinh hoat, c¢
tht con nguoi, cling nhi d&n syr-hoat dong binh thuong
cfia may moc thidt bi) khi xdc dinh d0 tin cdy ctia edng
trinh.

7. D& ¢6 thé dira mé hinh xdc suill pio the & ink fodn
uit [hist k8 cac cong trink cao dwéi tae dung ciia tai trong
gi6 & nude ta, cin xay dung diy df thong tin vé giod
theo yéu ciu clia bai toan CHKC théng ké; mit khac
phii xdc dinh duoc cie sb chufin tinh toan, hodc do tin
ciy tiéu chudn cho cac loai cOng trinh, ciing nhw xay
dung céc tieu chuiin han ché rung dong 4di voi co thé
con ngudi vi thidt bi may moe trong didu kién cha nuée
ta. Trén co s& do ¢6 the 1ap chwong trinh tbng quat dé
tir dong hoa tinh toan cac loai cong trinh cao.

11



